Abstract: The aim of this study was to reinforce Al-Si/SiCp metal matrix composites (MMCs), which have homogeneous microstructures, by adding the Ti fibers and the Al-Mg powder. The Al-Si/SiCp MMC powder was fabricated by gas atomization for homogeneous distribution of the SiC particles. The Ti fibers were mixed with the Al-Si/SiCp MMC powder to structurally reinforce and enhance the interfacial bonding force between the Al-Si matrix and the Ti fibers. The Al-Mg powder was added as a binder to promote liquid phase sintering and to remove the oxide layer on the Al-Si/SiCp MMC powder. The Al-Si/SiCp system had homogeneous microstructures without any clustering of the SiC particles. The Ti fibers formed a diffusion layer at the interface of the Al-Si matrix and the Ti fibers. By adding the Ti fibers, the ultimate tensile strength and elongation increased from 194 to 234 MPa and from 6.2% to 7.6%, respectively. The Al-Mg powder liquefied during sintering and filled the pores between each particle, but the toughness of the Al-MMC decreased. †
INTRODUCTION
Al-Si alloys are widely used in automobile parts due to their lightweight properties, high ductility, and corrosion resistance. In particular, the addition of the SiC particles (SiCp) as ceramic reinforcements to a Al-Si matrix enhances its mechanical properties [1, 2] . Unfortunately, there are several problems in fabricating Al-Si/SiCp metal matrix composites (MMCs) by powder metallurgy. First, the SiCp reinforcements have a high electrostatic attraction and higher density than that of an Al-Si matrix. Because of these reasons, clusters are formed by the aggregation of the SiCp reinforcements, and the clusters disrupt homogenization [3] [4] [5] . Second, the dense oxide layer on the aluminum matrix powders reduces the plasticity and sinterability [6, 7] . Finally, the wettability of the Al-Si matrix to the SiCp reinforcements is low, and the interfacial bonding force between the ceramic and the metal is low [8] [9] [10] . Second, the oxide layer on the aluminum matrix powder can be controlled by adding Mg as follows [11, 12] :
This reaction can enhance the sinterability of aluminum matrix powders. Third, the addition of metal reinforcements can improve the mechanical properties. Pure titanium is one of the metals that have high potential as reinforcements because of their high specific strength, lightweight properties, and high corrosion resistance.
In this study, the effects of Mg and Ti elements on 
EXPERIMENTAL PROCEDURE

Preparation of specimens
The Al-Si/SiCp composite consisting of Al-9Si and 20 vol % SiCp powders was prepared as a matrix powder with the gas atomization technique using 80% N2 and 20% O2 gas under a dynamic pressure of 2 MPa. Al-40Mg alloy powders manufactured by attrition milling were used as the binder (MAA-60, Changsung Corporation, Korea). Pure Ti fibers (40 µm diameter and 1 mm length) as the metallic reinforcement were produced by forging and cutting. The matrix, binder, and metal reinforcement powder were mixed with the composition in Table 1 using a turbulent mixer at 45 rpm for 24 h. The blended powder were sintered with the hot-press technique for 1 h with isothermal heating treatment in a vacuum atmosphere (3×10 -6 Torr) with a heating rate of 10 ℃ /min and a pressure of 70 MPa. The isothermal heating treatment of all specimens used in this study was performed at 560 ℃.
Structural analysis
The phases of each powder and sintered specimen were identified by X-ray diffraction (XRD; Ultima IV, Rigaku, Japan) using CuKa radiation at 30 kV and 40 mA for a 2 range from 20° to 80°. The microstructures of each powder and sintered specimen were observed by optical microscopy (OM) and field emission-scanning electron microscopy (FE-SEM;
MIRA III LMH, Tescan, Czech Republic) coupled to an energy dispersive X-ray spectroscopy (EDS) analysis system.
Thermal analysis
The thermal behavior of each powder associated with the phase transition temperature was examined by differential thermal analysis (DTA; TG/DTA 7300, Seiko, Japan) with a heating and cooling rate of 10 ℃/min in an inert Ar gas atmosphere from 180 to 620 ℃.
Evaluation of mechanical properties
The mechanical properties of the sintered specimens were
